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(54) SEMICONDUCTOR LASER MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor laser 
module that oscillates stably, while a high mode suppression 
ratio is maintained by the oscillation mode of a semiconductor 
laser element having an external resonator. 
SOLUTION: This semiconductor laser module 1A is such that 
the semiconductor laser element 2a and an optical fiber 3a are 
coupled optically by an optical coupling means 2b. The optical 
fiber 3a is provided with a reflection part 4 and a double 1 
refraction fiber 3a, which is installed from the incident end on 
the side of the optical coupling means 2b to at least 
immediately in front the reflection part 4. A connecting part 6 is sa 
provided at least at one place in the longitudinal direction of 
the double refraction fiber 3a with a connection made, so that 
the intrinsic axes of the two X and Y axes cross each other at 
a set angle of 0 in the connecting part 6. 



Mi 



IS 



P 

imn 
s 



T 

3a 



4 



ITT 



LEGAL STATUS 

[Date of request for examination] 10.12.2001 

[Date of sending the examiners decision of 15.06.2004 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3857868 



http://www1 9.ipdl.inpitgo jp/PA1 /result/detail/main/wAAAjlaq80DA41 31 54068P1 .htm 2007/07/25 



Searching PAJ 



2/2 ^-v 



[Date of registration] 22.09.2006 

[Number of appeal against examiner's decision of 2004-014678 
rejection] 

[Date of requesting appeal against examiners 14.07.2004 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.inpitgo.jp/PA1 /result/detail/main/wAAAjlaq80DA41 31 54068P1 .htm 2007/07/25 



<19)B#BfcfWf (J P) (12) §f| !f$ & (A) 



(ll)tt«ttttBftm#4f 
#182001-154068 
(P2001-154068A) 
(43) ¥J*13*F 6 H 8 0 (2001. 6.8) 



vdi 7 mud. 

p rt O D Ci/AO 

ft/lfl 
0/1U 

ft/17 
Of I 1 

IZtl A 

D/14 




r 1 7 i J f 
r* ft 9 "R fi/>l9 oun q 7 

ft/tft r» 9 w n ^ n 

0/ 1U L/ 45 XI u 0 u 

uft 1 c K/A99 R T? ft *7 Q 
xl U 1 0 O/IKZ Or U f 0 

0/14 

r* n 9 u r/ir Q 1 1 

Lr U <5 O 0/ 10 Oil 

*3fcR »*Jg<Dftl5 OL (£10 JO 


(21)ffl»## 


&R2000-250025(P2000 -250025) 


(71) [USA 000005290 








(22)ffliBB 


¥i£l2^8J121 0 (2000. 8. 21) 








roam* ** m 


(31)«ife«^®»^ 


ItmW-n -262055 


*#S5^ftEKA©rt2TB6#l# * 


(32)«5fcB 


1<£ 9 Jl 16 H (1999. 9. 16) 




(33)*3fcKB-»H 


0* (JP) 


(72)58B&ff mn 18& 






jfc^»TftBBKA©W2TB6#l^ "Sr 












(74)ft3BA 100093894 















(54) KSM©^#] *#*k-!r*3*r-* 



(57) [gift] 

[ran i«BaB»*w^s*afftu-!r«^«>»i 

U— !f*^2 a £#7 y >M3 a 

€> 1 *»Br(CiMIH(6 Jg^gS6 V 2 -3©X*. Y 

llil©@W»*^ti^tlEl^c^ftg6>rSMTS «fc 5 



L1 




12 ! 



TT^T 

3a 6 3a 



L8 



U 



trm 

4 8,7 J, 5 



*-ifc3E£iiufB¥ig<* U -If imi IKKHT SSSHBt . 

t*6ti. ^^ff? 7 ^bwie*? 7 ^<©*IS£^ 
wieaajf 7 7 -f /<b. 4>&< £ & i ^fK, «3«7 
gggirctt. mams titcmmm r a >*®m® 

ci»*jb3 ] mummm®. e 9 0 s± 1 0 a 

[M«9 4 ] MHRSBfift & 0 aW. 4 5 K± 1 0 S 

ew-c* 5 c £ *ir$ £ f &it*s 1 * -ttitmoM 2 te 
imots] mesutm». 7tW5>w- 

f-^>yr*SCi*W»i"i"SIIWE«ia^LIU»I 
4 ©offtrt*— ottlBSc©¥aS& u— if-ty *-;k 
[ff5j9I6] H«fEJS*fg|5^ *3*?£TMtliS3tiT 

C £ ^«£^^lt*JB 1 &1>LIW0I7 ©l>-fh*>- 

•OKtatS©*^!^— !f*J?a -A. 

$ A 7 t -f A BfMtlP3«©1«R> } + *■ v h 7 t -fx, 

*s c £«#»£T sawss 1 <ec> um&ia ©urn 
[M&n 1 0 ] we*? 7 y 

1 Tim&m§ ©t>m*>— 3{cgBK©**#u— if* 



C2) #^200 1 - 1 54068 

2 

1 1 3 frta*? r mBRSJis l 3 

OfflSft? t A©5fe(cgfej|snfcRSSS L4©fl3* 

ftlft??7 r -f [,-ct>sc £*«*£**»#« 1 

0 IBIS©*«ft U— !f - 

1 2 J iftB^-7 r *©3K*te#«W©A» 

j'WAmm^mwfflz-comiZZL 1 . Mtaiiiasf 

7r -f^'©g§tt«B*>6WEiS»fa5©*'l>ta[*3Et?©63 
£L2. I L 1 -L2 I £AL£)£i§T&£, AL*0 

10 om^ «ffBM*fsP©*'^g*^7ic©e3i^iS)^we» 

L 3 C £ *»ft4-r*iW»« 1 0 £fcttfft#g! 1 

1 talS©¥3£ft U— tf *y * -;k 

1 3 ] mW& r -i /<B. £M0©4>4>(iUI 

*©fggji&fi£ A , ffllSfr 7 r /t©»ffiHI* A n , 
mM%7 r A /t©AS«g*»6j^»Sr©fi34 L 1 , 
^85f7 t ^^*©^MSP^^MWSg©^fig*r©S 

20 S4L24U Li. L2. l zysx^iihdMmm. 

n.SS*L J ,£Lfc£t. 
L x = I P,L 1 +P I L2 + P J L3 I 
(P, = 0orl, 2P,^0, ,= 1, 2, 3) 

h;i-*uv (2 • An • l„) -es-r^-t© 
f- *im«*»fctti»c £ =&#«£-rsif^a i scot, 
urea 1 2 ©i>Tti*»— otcia«©¥^n$u -if *y * 

30 Hr^^ K <fc^ "C^Mn 3 nfc^^ft p -if *y * - ;l, 

«m«ftt*«it*:»B«f ^ t /<ijw» 6n. mm 
e»iffa5*fiiPiLwr* -c©ratc^» 

iflBaiSJT'? 7 -M©2l>(aBSr*&5£&.5 2 o©i;^ 
■TSHWflll^^ti^txXf*. Y«|£bfc£t 1 iria^* 

b X *M*rK 0 T * fc* £ Y*«B*-C AWL- Y ^<g3t 

7 ^/^cteWS3^^MJ©AWS^6M*fSI5©^ 
*r©S3L. *7r^<©WB#«An. ^iSSA 
^P,3»*>n54 7t - An • L/A©itJ;i3/h3<*SJ; 
^^S3tl-ri^C£4#m£-T'S*«#U-1f*y ; a 

[M«fl 1 5 J ***U-"!r*?-£*7 7 

«^m«c<fc r*«g^3 n/c^Si* u -if *y * -Ji/ 
so -c*^ 



(3) 

3 

«HlTtt*«*.fc«BJlf7T^^4*(«tf6ti. tttMB 
try t ^^UHEX7 7 ^©J^f**©**** 

iraiajgJSS?:? r Y^oiDHNrlUWi S 2 -o©g£ 
•CRo-Ctfc3fcCDffitBifc©«A*#>, ¥Sf{*U— !f (JR 

?> <Dja*r*n L0 . *^u-tf at?) 

L UD> M§ifc£A;fr€>2g#>;ft&4 % • n l(J • L l(> /A© 
[000 1 ] 

[S6W©JI-f SSffi^SJ] #*SIJHB> ^siftu— fffcj? 

[0 00 23 

[se*©««5] a*. *»t*u— nt, %mm<omK. 
^xm^m%m^%y 7 A>^mm<mmmMt l 

3W* l/— tf (^W*U— WRT) *>^©U-f*%, * 
4 x fab £ ¥*f* u -if *y * -;u £ bx § *i£*§ 

[0003] C<D$m#U— 9*-*^ »-*B. 30 

u — >f fs?#> e> s n 3 *©$£fi£ § s fc & 

W~T*yV <JMT*KFBGil>9) KJ:r>-C** 
[0 00 4] FBG(c«fc9ft«fi*|g|&*«)£L 

40 

[0005] commt or, twa^^-f^ura 
^tfc£titf<B»H*««*3*i. #JHM*KBM£fc 

[0 00 6] 

[^ww^bct^i-r^ps] w»u mmyr-i 



#812 0 0 1- 1 54 06 8 

4 

[0007JCCT, -f /<K*5W*36Bf6#gm 

©A*$a>fcK«^©#<i>*-e©g;*£L. f77^ 
©««fT»£An. IHHMiAifai. «0Blr7 r 

X-fflmtic ■ An • L/A#s£D-£ 0 
[0 00 8] ^3M*U-1f*?B. TE (transv 
erse electric) *- FX$mi,X^h1)K #»«Cffi! 
J^T-B^S^TM (transverse magnetic) *— 
fifS, ifc, J8®Jff 7 7 -MOB******* U— !f 

mzhtcms. mmtiy 7 ■< rHpicitxn. ymmu® 

yttfiAMStiX^ZZticftZ. £fc. WMr? r 

[ 0 0 0 9 ] J«±©ct 5ftSHfc j:,rl*>(cefex 
n. YW©maitc»A*fsti, *h*ft©#wati' 

fci *Ott*ffiltc <fc D ?#*@C Lfc#&«. 

^fefrfar^ajw* u -■ym+icMmtiz t , 

*±KA'/(2 • An • L) PiBPg© f-**iioC £ 
K&S£Jf£g3h.5. 

[0010] CCi^&^feh'-i'B. ±I3F BGfl 
[0011] @6«fi£3R©*aW*U— !f*^a-;H 0 

©ft*sa-cs>-5„ ieKtsot, $i»i^-fti?»- 

;H 0 B, J? 1 2 rtCC^j^ft U— !f S^-T- 1 2 a 

i U>X^6ft.5*te^S 1 2 b S 
fc> *y>T-V> 1 2F«9{CB> L' -If SR? 1 2 a *> 

6HUfSti«fc%. ^S^K 1 2 b ZftLXglttZ 
ffimy r J rtfrhft&ity r ■< *l 2, a©-iffi (AW 
W) ffijWiBKsn. a?*- -5? 1 2©^KJSffl$tir^ 
•5. 3fe7 7 -T^ 1 3 a©f6»J{c»3fe3^*^ 1 him 
tthtlXl>6 0 1 4M77-f^'l 3 artKiSW^fl^f 
g|5*JiS%«B£-r^ F B Gt?*S. 

[ooi2]H7«. ^aw*u— y*y»-jn ootH 
*«Si^«s©BB#^-rmiaHr»5„ H7Kw 

•raD> F BG©JS*f+^«fiA F . c rigl<^- 

ttt«Bu-c3?iE»fi-rsci3&J-c#T. av (2 • 

An • L) P5Pi©t-i'*^nr^-SC<fc^^5o 
[0013] *^WB. C©J; ^ ft«f*©^#P-1f 

*y * -ji/©^^*iaEK^©ras*»Si-r 

[0 0 14] 

[ss*fs^-rs/c»©?s] J:iaew*afSf6fc& 



5 

«fc o r*f££ § htc¥m& u -if * V * 
**^aW©A**^ 6WBKH*B»S ^©IfflfcfS: 

wen. wmwm7 r a 'pit < t «> i -ygftc. 

wiwhbwst >KiBeiai6ft« e» /Wtrntftii s n 

[ o o i 5 3 ft. #*2©3&w©¥*f*u-if*i?3. 
-;M*. ±ia#3f l ©HW©«i&«dJ[l*, B^aig&gB 

T©fi3 * L i Lfci OTB3yS£#l«>6© 
«#iL/'2±L/8£W«)ttBK»*«a*t-9rP 

-Jl/tt, _hfa#3? 1 * fc»#3l 2 ©^©ftJjSteJfci > 

[00173ft, *»4©»W©*3lftU--!f*ya 

-;w*» ±ta#3n £Mt*%2®§m<DmmtMz., 
wmmesm&ixeifi* a 5g± i ommx&zmfc 

[o o 1 8 3 ft, *m5<mw<D¥m»i—- tf*^» 
-;n*. ±ia*mi*u(>^4©^'rn^-o©iiBj} 

^.<>*ra5«$*fcoTBjH£j)?fc-r**8±bT 

[ooi93ft *me©»w©*^u— 
~.»m*. ±ie#3u ft^L*»4©^-rn*>— ovmw 
ommcrn*., mas»m#* #=i***-ef»£;*nT 

[00203 ft *m<mw<D¥mfti>— tf*y* 

±ia#3i 1 fc H L#35 4 ©l>fn*>— 5©I6W 

nx i > & -> xwm*mm-z>^m t ur^s. 

[0 02 1 3ft #3l8©?£BJ§©¥«ftP-lF*y* 
->Hi> ±ta#3l 1 L#3I 7 ©l»-f n*— 5©^bj 

©nwBcinit. mmm®mmmmmxmi$.2iix^z 
ffim*<i>'>xmmzMm-2>^®£Lxi,>z>. 

[0 0 2 2 3ft #3?9 ©|6W©*^f*b--!f*y a 

->m. ±^*nift^t*»8©^-rn^-o©^ 

SB^»fEnrl5«-C*.5/N-> #7 r »rEI31*©tf 



C4) #132 00 1 - 1 54 06 8 

6 

Xtt3r©«g#jg4iiM**»{c Uc%7 7 4*xb-> 
* & xmmmm &&st t v x i> & . 

[ 0 0 2 3 3 ft #311 0©f£!B©¥iSftU— 

*-;n*. ±ib#3i i t/#3t 9 ©i>-r n#>— oom 

W©«fiBcflK.. *E*7T<f*tt> KW*©Sf*#fi 
**ffi«J: 9*©£2HflS«fc8tf 6nfcR5£E3 L 3 

©sa»f7 7 j'^hx^mmhixm&zM®: 

10 [ 0 0 2 4 3 ft #» 1 1 ©*6W©P§tt U— F *5> 

*-jh*. jjb#wi oojBWcKWtfcal*. $ria3fc7 
t tsie^ss l 3 offlm-? r a >w$mm 
mztxtcmM&z l 4 <Dm%Mm-y r -immvx^ 

[ 0 0 2 5 3 ft #311 2©8W©¥8W*U-- if* 5? 
a-*tt. _hiB^l Oft 1*311 1©^BJ©^{CJ0 

wgPiiBflfsrcHfc^wenjtiiaJr^ 7 ^©Altffl 
^e^gpsr©fis^L K lffatt®ST7r^A©S 

20 m*&flteEm©4i4>fias?©fi3eL2. i l 

1 -L2 I *ALi^||-r-S£, AL^0©^K, ifia 

5«SB©*-^fis^ 6*©eawsn«i«w enfcaajr^ 

W/-<©i85£fi3L3(*. 1/ALi 1/L3-C*>^« 
«*feorlHltll9fJ-«#Ri:Lri>*. 
[ 0 0 2 6 3 ft #31 1 3©^W©^«*U— y*y 
*-JW*. ±53#H 1 ftl^L/#^l 2 ©U-fnjfr— o© 

«w©msKj03i. suia*7r-f^«> s*fau©^fi 
6*©eas*WKK» en/t^ss l 3 ®mm 

5fe©^fcS>&A > ®mm7TJ'-«D 

•C©MS*L 1 . fflBifry 7 4^OWmtohi2im<0 
4'*ttg*'C©SS<bL2iL > LI, L2, L3Xtt 

^iihommmmt^xom^a^simn^s. 
x, •x&xmmzhzmiutbtct%> 

L,= I P 1 L1±P J L2±P 3 L3 I 
(P, = 0orl, 2P,*0, ,= 1, 2, 3) 
%MZK? MWAV (2 • An • L») ■C^-r^'T© 

hr-4»«Pi*»*:ai>««*«> ixtrnzmmz^® 

40 [ 0 0 2 7 3 ft #H 1 4 ©!6W©*?»ft U~-if*S> 

x. miitnj^m. wmm#^-v*^hta 

*f§ nfc^*t5ta*«#U"tf3R«J(CJS*ff •SSWgR 

SB«f7 7 Ammwt? 7 a ^©3fcte^#M©A« 
^feiwaKWiaatf-coiBKRtffen. wiawajf 

7 r -T A©m>{caJf*!(>WJ:^ 2o©BS^SHW«l 
4-en-enx*. Yliibftii*, M5B¥«#U— 

50 ^ifhmdmfi. jt^y^AKAWoraWB-csitsti 



■cm-ox tfc^i ym^-caw l Y®mjt-em->x # 

/atofttBUCfliA*^ 4>&<££k #7 7-Mfcfc 

S4tc- An • L/A©«J:«5/lN§<%SJ:5S;^3n 
[0028] Sfc, $311 5 ©%!#©¥«{* If* J? 

*«#U-lfjRf-iife7T>f^<t*S3fei|S^ 

SKi^-C^^Stlfc^^U-tf*^*-^^*^ 

Y^©St>{0B*T*3*W«:S 2 o©j|[£T&0«filt£* 

*W(cRoT:*fciRK:. x*fi*-cAWOx:*M»fc«! 

©fltf$S©faA*# % ¥«#U-1f ©Sff^n 
„, 49W*u— jf Jt«SSL LD , 
&3&t#»fiS4& • n l d • L l0 / a ©flU: 1 ? Air 

[0029] *>*>S«JSO^BWfiD4^«*U--!f*y * 

^T-f^KAlti/fiwafrBK-arftfcWdrco. its 

[0030] **WJrtt. i«r7 r ^fCDBSl*** 

il» 9 2 -?©i«*W&mc J; 0 ftffigfcSft 

[003 1 ] «®#t7 t -M©»4H1Rl»rS»WS C 
£B. *Ofl««lff , J-S©* , P*iJ. #*©«$£# 

[0032] fcKl,tHffli*J*S i. iE<4fB£££*tq 
-rSBifcoTC^ iW8iS©-a5*«fi£Lri^ 

h^itCAV (2 • An • L x ) ©fflHOf-i'^'Q 

awn?? r ^^oHw«H±oJB«*a («t. *«r 

[ 0 0 3 3 ] ^C-C, *WTCtt, ttffitftfefiS < f * 
^U-if^©y-r>x-<^ H;l/«fcOlA< , *fc«F 

te<-rmb < «#^(c/)n§ < »* l < bams* 



(5) #132 00 1 - 1 54 06 8 

8 

*<-rci#i-c#n«. fcr-*nniiwi«irtifc»>. * 

HWKBC-f 36*»4El/«tt>C 4K<C*©-C. ^SB^jS 

[0034] gtcffiflg*#*ec*» < l-c . 
-l«(tf-©^aH»L l .*/&lt«3ti*«*- PIHINI A 

v (2 • m, • l ld ) & bz-mm*m<~?z>z. 

[0035JCCT. PFagMO-S&RticLTVS 
io WBVi y r -i WP&.X-fflB<9r7 7 A ^©W£E<-Hc 90 

[0 03 6]fcft:U C©^ft(C*Jl>-C, 

[0 037] M*f§IS£LTFBG£ffll,>&£. ffi 

[ o o 3 8 ] c©j: *> 9\-smtmmmtm 

SSH»*ro«S4L 1 . MKMIt7 w-to&tttt* 

K. L=L1+L2, Ll=L2=L/2CD*ttT?«ft 
<. LI 4L2©^:*34a«JK^-5CiKJ:-3r* 

30 u— if *TCK«&DtHim*artt' s c i tm 

[0 03 9] FBGJ:»)*eSfe#lftHIB<!>*7T-f 
'<itlB»>6©EW*#Jtr*»&. LI, L2^WCft 
<> AL = I L 1 - L 2 I £L3 0Hff6*aft1-&sK 
AL^0Oi*B, L3ic«fcof*sCStf- 
^IBPSAV (2 • An • L3) ^, ALKJ:4|B||»A 2 
/ (2 • An • AL) £9 fcJCtttllflmW4>&t>. o 
*»)1/ALS l/L3i&SJ:5R:L3 4aBJ-rh« 

40 [0 04 0]«±©J:9K. *»9Br»L K L2. L 
3 4Ji^{cM^citc<f:f?. L»*>en-gSti-S.^r© 

[0 04 1 ] FBG©to«f7 7 ^A*^ 

-5. ^r-r^'WWirSB^TWACfi^lfilK^t 
50 xm&$>ZWi®lbi3 v bStiXh^K 



9 

[ 0 0 4 2 ] *|6BJ(c J:n«. a*^WE5 7^© 

ct ^ ftaHn^fl^ss^mtr z c t <c <t o r 
[ o o 4 3 ] * it, mmfty r 4 /«DH#M*4saeBK 

[ 0 0 4 4 ] 3 fete, $^B, 7 -i^(DMc 

B#. F 7 a -)\> F©&l>ft 4* K «fc 58t£#S:!i>ftt>i 
[0 045] 

[imoXMRDJHM feTF. #HS?8ffl§g8&©JBa84Sffi 

(nw&tt&i 1)01 a^mommmmm i 
«*6&S**S^S2b*Wuri,»s. 20 

[0 04 6] Sfc. rC-y-Jr-S^rtfCtt, tf 
*¥■ 2 a *> e>ffi*f 3 ftfc*&, 2b^Lt 
r -f^3 a©-iffi (A*f«) WI#BBB3 

n. /•?^^--y2©wcMffi3nrt,^o 

aOftliiKtt*? r -f A3 b tfS&Sft. #7 7 -f A 
3 b ©fl&igtettfta* h&mihixcm. 
[ 0 0 4 7 ] 4 ti3i£7 7 A * 3 a KK» e>ftfc££#Bf 
#>*3, CC-CBFBG-C*!,. 5ltSP4«¥J§ftl'— tf 
^2ai*(Ci1-g|J*^^Mb-C^5„ 6B, *7 
r^^3aif7 7 Y^3ai L fcg^H5"C 30 
7«3£7T-rA3ai*7TW^3bi^ll!*« 

*ii,fcia*»c*a. &*. *is^m2b(3#*©U' 

[ 0 0 4 8 ] #7 y A * 3 a 4 LXWMft-? r 4 
©JJ5**##l/&4©*»&rS. S3 (a) 

30a. WEM*:©#'i?*-f'7 7-^*3 0 b. (BrffilfR 
mmVriry \-7r-i ^3 0 cf*sfffl3h^ ft 40 

*j. S3 (a) K*jt»r. *w©a»taat*fl-#ifc* 

odtmmzhz. co*n3r*7T^<B. ^r© 
[0050] mm v wt-ctt. awEiwi'«&*©# 

mom. ?t£t>%m®vmAnifi£.£x^2>. so 



#812 0 0 1- 1 5406 8 
10 

[0 05 1 ] Sfc, *7r^*3b£UB, 

{?J;Ui. SMF (single node fiber) , 
D S F (dispersion sift fiber), RDF (reverse disp 
ersion fiber ,TWm^*^£ttil)lr#S«ffl3ft 
*. 

[00521^3 ( b ) mmxv -y4rt<mm& 
®mLxmtbtdm*ftfr*)-p-?<-?ztcit>K.. mm 
$r7 r 4 ^cmttfa-^ommzmxLxmTPL-rtm 

WMT$>Z>. S3 (b) tCTrrfiSK, S^6B, £ 
TO? 7 -f *|fll±*» B*mfeR£B£AlK0 (-90 

a) mfab tcvmv* m^m^nft-imt't&mbx 
mtztvx^z. 

[0 05 3] jfe7r-f^3 att. ^7-fA3a<HS8 

frfcanwearroasjfcL 1 it. sats 

6 *> 6S*f§P4 ©tp^ffiB* -C©S3 * L 2 4 0 . S*f 
SP4©tti^ffiB5!P?.«^gU7 ST©:fi3&L 3 4 LTC> 

So 

[0054] Sfc. 3fc7 7-^*3 att. f77^'3a 
©-» (A*K) *b^i6$TOl3L 1 4ffiR8 
6 *»6®W»4 T©fiS L 2 4©£lt©fi 

34L4LTHS. 3677^^3 b»«^Sf7*>63^. 
^ 5r 5 *T?©S3* L 4 i tri^„ 

[ 0 0 5 5 ] C c-C49GH0EttM 1 <WMMI*JHTKw 
■T. 3t7 7 3 a t IT;0^7 7 ^^iffl 1^<D 
*3*KT©tlKWtl/, 5*fgP4*FBGiL/. «M 

(l)*77^3a(D-i (AM*) *>6«Sm»6* 
t?©S3 L 1 *5«fci>"SMS|J6*>€.S»tSI54©^{4gS 
t?©S34L2iL. Llfe<fciy'L2^L/2±L/3 
mKt£t/?c. L1 = 0. 9m. L2=l. 2mif 
-5. 

( 2 ) SUSS K*tf SH«ftft 0 1 9 0^+1 0gJ« 
ftfcBSt/fc. 9 0Si-TS. 

(3) I L 1 -L2 I £AL4lt«U AL^0©itf 
CCl/ALi l/L3-C*SC4%iilJS-rS, L3 = 
0. 2mi-r-S 0 

[0056] C©i 5 ft«fig-C¥*»U"1f^2 a i 

mm ©tf-MB©fflt?^3*T.s«*mg-eu- 

If^lEg^tf 5 i. S^SB6 -CS^3nfc^7 7 -(^'3 a 
4*7 7 -( ^'3 a-C€tl^*x@W*6Xt@^«lY©fiffl 
mfi&&Z>1fi> Cti63E7 7-f^*3al51±d5BS|gDfi3 
^-3. H«ftS0 = 9Oft0TO-T?^3tir 

[0 05 7] Sfc, 1/ALi l/LSO^fr^iifcS 

nrusc-c, L3icj;-jr*jcsf-^raP§AV 

(2 - An • L3) i)K ALfci&lfRlAV (2 - A 
n • AL) J:f)%)£<ftS. J:or*tsabErHiW««fe7 
T^/<«aB*6©sit«)W»Wii>ft<ft*. ior. ± 

[0 05 8] Sfc, *7 7-(^'3a©5feCC, 



(7) 
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v 7 J 7 j ^ 3 b £/r t- r n * * $ 5 

&$tvt a**£5£f6©-$W&3**£ 

coo59] (jmsmm 2)02 ^mmomimm 

;HAKSMetlWM7T-f^3 b^^tajg^ 
7r-f^3 aC^Kfta^^Sfli^tt^JTX^-SC 
£■?*£„ Sfc. ^7r-fA3aBS*fS|54©*^fig 10 

Wttt¥«#l/— !f*t?a-* 1 A£|5j«iCtftSMi& 

[0060] c cvxmfoMmmommi&.Ticm 

ft**OT©ttfc«£U £»3|54£FBG£L. 

(1) 3E7 7^3aO-S (Al«) #>£>$^3|J6 3E 
-CCDSS L 1 fc J: O'g^SB 6 a> ^J5*fgB4 ©«t>£tHK 
r©gS£L2£U L lfc<fci>*L2£L/2±L/3 20 
J£WC$seLft:, L1=0. 9m. L2=l. 2m£L- 

fc. 

(2) 8S«»6«:*Jtf*H(gfttte*9 0*± 1 0SJ« 
rtCcWEL-fc. QOtt&Lfc. 

(3) I L 1 -L2 I £AL££«L. AL*0©£t 
Kl/ALS 1/L 3 L3 = 

o. 2mitfc„ cottrbstEiemffii t-nrnmu 

[0 06 1 J Sfc. *H»raWl2'CB, f77-f>*3 
b«m>Tfi8#7 7-M3a©mcc#:a*?£5# 30 

^-3 a tmrnomm? r A*imtthMcm>yte* 

-;l>F#-£5©-C*?*U>. 

[0062] &*>-. ict*.\mmmm 1 

^Wl2©*j»#U-lf*^^-JH A. lBtCfc^T, 
LlfcJ:tfL2£L/2±L/3«l>iit85£Lfc, LI 
= 1. 2m. L2 = 0. 8miU «^SB6©lifeftS 
0£4 5B± 1 0gJ«|*J(C|§^L-fc. 45g£T£C£ 
feDjtg-T?A-So C©££. 0*4 5SKg^T4C£(C 40 

<t o wmmx t mm YM©ffl]g:fpffl*<g«T-5. ci* 

[0 06 3] (SHk«ttM3) H4 (a) B. 

ssttB^si^-rwBH-c**. 04 (a) o^mw 

©5fc. ffllJflWicB^ 7-^^*3 a BSft-B-f. tefta* 
S„ ^©ffi©«E£i**«ftU— Iftya-* 1 A£Ha 

«:ft*iMift»in«*wra. so 
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[ 0 0 6 4 ] C 3 ©JWM**BTfc* 

"T. 34 (a) ©^^b-1f*ya-;HcK*3^-C. 
*77^l3ail/W>^7-/^tILf©S3 
4fetT©fiiCcg:S 1/ . M»SB£# a * * # 5 £ b . fiHC 

(1) *77-f^3a«HS (ASWS) *>6SMg|56S 
■C©S3 L 1 fe<t tfJiggiB 6 * * # 5 £ -C©fi 
S£L2£U L l*i=fcO ; L2^L/2±L/'3J«rt«; 
SSL-fc, Ll=lm. L2 = l. 2m£Lfc„ 

(2) 3a*S6CC*tt*B1Eftl£0*9Oj£± 1 0K« 
rtK^t/c. 9 0S£t/c o C©W)-CfeHM^WIl 

£Ptt«c?f^jgs© i/— !fiai36Ja3eLfc. 

[0065] (gWMMl4 ) 04 ( b ) «$|PJ©* 

mB®M4*?rs*mmm-ei!bZ. H4 <b) ©**i*i/ 

»tH5A*m : >ru-5C£-e&s <> ofctfoT. c©*§ 
^tyr-< rtwm 5 a ©ft, mmmiamy 7^3 

* i A&BaKtf*fl*n&«fflttse-rs. 

[0066] M(9»flHC!>K#M«^-r. 04(b) 
©#^U-tf , *y J i--JH Dfcfc^T, 3£7r-f^3 
a£ [;Tn>jf5r ^*{^L*©ft3*OT©»c 
«3EU SWa5*^^7-f^Biffi5A£t > «^gP6 

( 1 ) #7 r -M3 a©-iffi (AWS) 1fhW%im * 
X'<D&2 L 1 *J<tD«««ffl86*>e.jfe7 7 -f ^^Bfffl5 A 
$-C©gi?£L2£L, L lte<ty t L2S:L/2±L/ 
3£{WCt95£Lfc. LI = 2. 2m. L2 = 2m£-f 

(2) 3»l»6R:*jtfSHIsftlS0*OOJS± 1 0R« 
f^JC^L/fc. 9 0ffi£"T6o C©^^SIWfJ«St»ll 

[0067] (mmm5 > 0 1 , 

02©^ftl^"-tf*y^-JH A. 1 BK*5l>t, 15 
fBlg)i#T7 7-f;<3a OSt>{Cffllr*WS* ?> 2 o©B 

^•r^HWiiii^-en-enxii. Y«i£Lr £ :£t. me¥ 

3tf M "C * fcft©ffi*Bi!©M A $ (c#^*i ,, 
t>^. WW, B>Tf3fifflM©fiiA<l>^. 4>&< 
£ 7 >f ^*©«SJfaAn. IHSagfiA 36»/&**>ti 
S4 7C • An- L/X©t-*HH«*BWS«S[ffill«l: 
i3/h$liC£4#Si£^„ ^•©fc&{C*'7 7'f^3 a 
£ L--C^'> ^7 7 A b ^©S§ *«TO«KR 
€b. JgWSP4*FBG£L. S»iaS6(Cl)(t5BIEA 

( 1 ) %1 7 -T^3 a©-« (AWS) *>6S»S|56 * 
■C©S3 L 1 fectO £ SMSI56^6JS*fa54©ttJ^<ag* 
•C©fi3*L2£L, L1=0. 6m. L2 = 0. 4m 
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t?z> 0 

(2) ttMW6Ccistf£H1EAS0«9Oft± l oaaa 

[0 0 6 8] CCDJr^&ffltCiftS-rSi, L = L1+L 
2=1 m, AL=|L1-L2|=0. 2m£&?h A 
n = 3xi0"\ A-98 0nmiUci^, 
47r-An-L/A%38 0 0 
AO = 4tt • An- AL/A%7 70 
<fc£c*K S6MCA4>#4 7t - An - L/A<fc9'h3<ft 

*l44 7t ■ n L0 • L LO /A©fflCDffitBlfe<tO^:*< Lfc 

M»4*FBG±U t^6fc*WSH««a0*« 

(1) *77^3afiHII (A*WB) 3&>6S8tft86* 
•COS3L lfei^ffi»6^6J^^4<0*^fi[g* 
?©fi3*L2£U Ll = llm, L2=lm<!:t 

(2) 8«»6KftttS@(EftK0&9OK± 1 0*« 

[0 070] COcfc^ftfifCK^-TSi, A L = I L 1 
-L2l = 10m£fc*K n LD = 3. 5, L LD = 800 
Mm, A = 9 8 0 nm, An = 3 x 1 0"\ l/fc£t, 
A% • n LD • L L0 /A = 3 6 0 0 0 
A$^47z:-An-AL/A^38000 

scores, coi^tsi, m&mm<mA<$>* 

[0 0 7 1] (HSBeiBW7 ) >*£g«»BWCK, 19 
X. LI, L2, L3X«**l6©JnjSIK©T^T© 

L x = I P,L 1 ±P 2 L2±P 3 L3 I 
(P 1 = 0orl 1 2Pi*0 s i=l, 2, 3) 
AV(2AnL x )tgl Ub*>*tf~hfcJ:S:£r 
©t^*BH*ttfcfct»Ci«»i*ft. *©fctf>fc 
*7 t 4>< 3 a fc'O #7 r L*©g3*JH 
TOUfcKEU KW«44FBG£U Jgi|»6fc*5 
»«BKAK0 *«T©ffiKS»rrs. 
(1 ) 3t7r^3 a©-* <A«*I) *6SSIHB6S 
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*C©fi3*L2£U Ll=2m, L 2 = 1 m, L3 = 
0. 5mi*ra o 

( 2 ) mmm saraae* 9 og± 1 osw 

[0072] C0J:9OTCR!rr«&> A=980n 
m, An = 3xiO" 4 iL/citWt L x = 0. 5 
m, 1 m, 1. 5m, 2m, 2. 5m, 3m, 3. 5m 
£l>9tt*K9 % ♦ Cfc&'Wvetl. A 1 / (2 -An 
10 'Lx)^3. 2nm, 1. 6nm, 1. lnm, 0. 
80nm, 0. 64nm, 0. 53nm, 0. 46nm 
fcttJM*i*i^*BH*8fcfci>. iortr-hKj: 

[0 07 3] (XHHM8) jgHUBOTCtt. 02 

aiLW^r-Z^ffflL, *©S3*ETF©ffi 

(1) ^7^3 a©-*g (A*«S) *>6S6tt*6S 
20 r©fi3Lifc«fcDca^e^6®^40W^* 

*C©fi34L2£U Llfc<fc^L24L/2±L/3 
HftCCSBEOfc, Ll = 2m % L2 = 2, lmb?6. 

(2) JH*»6KfcWSiaiEftS0*9Ofi± 1 Offifit 
rtfcRJELfc, 9 0gi-T^ o t©Wrii*8BGE»© 

[0 0 74] &±mi l>tc<£ 5 5C, JjB&£tt9BBH 1 
V*-MCfrh$ltc-\*/ (2 • An • L) MPBOtT— 

30 B5fc* 
[ 0 0 7 5 ] Sfc, ±fB*W^W4 £fcK£ffi£ttffl 

[ 0 0 7 8 ] ft*** ±B«aBBBW«CfcC>rtMBT7 
[0077] 

so 0*it**KiyriKftaEffi3«rs«raci«c<fc 



(9) 

15 

[H2] 3*^K«**3i»U--!r*^a-/WO»2© 

[03] (a) *»WKffS*3»H/— !f*y*- 
McMC> &ftS*IB*r 7 r ^*©WE£*-f i&H>!0-e* 10 
(b) tt. ^BWKff**«W*U— !f*J?»-X/© 

[04] (a) B. *«Hfc*&*3»*U— tf*^a- 
;WD»3 ©S6Sfe^SI4^-r^St?**„ ( b ) HC * 

[05] 2|E|6W«:«S^NI*W— f*V*-)\<(D&llZ* 



[01] 
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[06] ^©^ftu-if-ty^-^©-^*^^ 

[07] fif*©^<*U—f*^*-^©ai^^^ h 
[^©MHJJ] 

1A, IB, 1C, ID ¥m#U— tf*5?a-^ 
2 rt 9 

2 a ^ftU-tf^T- 
2b 

3 a affl*f7T-r/< 

3 b mytMfoftyrJ^ 

4 JgltSB 

5 #3*** 

5 A 3fe7r-f A$j»rH 

6 SMSB 



[02] 





ftfflZ 0 0 1 - 1 5406 8 




(72)«W# AO! St— JIB 

*«IB^ftB9K*.©rt2Ta8#l# * 



F £ — A (## ) 2H037 AA01 BA03 CA01 CA03 CA33 
2H050 AA07 AC44 AC84 AD16 
5F073 AA65 AB27 AB28 EA03 EA15 



